. The existence of coprophilous macrofungi in Banyumas, Central Java,. Coprophilous fungi are cosmopolitan that inhabiting herbivorous animal feces. Some of them are edible mushrooms, as well as hallucinogenic psychotropic fungi that can be used in the pharmaceutical industry. Studies on coprophilous fungi in Indonesia have not been widely carried out. Tropical climate conditions in Indonesia including in the Ex-Residence of Banyumas, Central Java Province, Indonesia support the growth and spread of coprophilous fungi and are promoted by the spread of herbivorous livestock evenly in almost all regions that always provide suitable dung substrates for the fungal habitat. Based on this background, the purpose of this preliminary study was to obtain coprophilous fungi genera and find out their dominance in the area. This research used survey method with purposive random sampling and focused on macroscopic fungi. The obtained fungi were identified as macro and micro morphologically. From this study, there were 12 genera which were Panaeolus, Coprinopsis, Stropharia, Tricholoma, Lycoperdon, Ascobolus, Rhodocybe, Conocybe, Bolbitius, Leucocoprinus, Mycena, and Hypoloma. The dominance index of the coprophil fungal genera in the ex-residency Banyumas was 0.329; and the coprophil fungi obtained with the highest frequency of occurrence were Coprinopsis (34.4%) and Panaeolus (30.1%).
INTRODUCTION
Coprophilous fungi are a group of fungi that grow in herbivorous animal dung, which is a complex substrate that contains undigested remnants of vegetation, intestinal animals microbes and various additional components along with their nitrogen content. pH and humidity of the coprophilous fungi substrate are generally higher than most other substrates that are used by fungi. This group of fungi is ecologically interesting in relation to herbivorous animals that are spread cosmopolite wherever herbivores are, as it is stated by Amandeep et al. (2015) that a number of coprophilous mushrooms in Punjab, India have been observed, growing as saprobes on dung of various domesticated and wild herbivorous animals in pastures, open areas, zoological parks, and on dung heaps along roadsides or along village ponds, etc. This is influenced by the fact that its deployment can be influenced by 3 (three) different ways, namely by the animal itself, by spreading airborne spores and by spores attached to feed ingredients which are often transported to other distant places (Webster 1970) . Environmental factors such as temperature fluctuations, photoperiodicity, water potential of the substrate, availability of nutrients in the substrate, the role of other impurities, and competition for interspecific fungal species, will affect species composition in many substrates and their succession (Khiralla 2007) .
Coprophilous fungi can act as indicators of habitat diversity (Richardson 2001 ). In addition, as a waste product from the digestive process, herbivorous impurities are mainly composed of the most resistant and undigested parts of plants which are feed ingredients such as cell wall polymers in the form of cellulose, hemicellulose, and lignin (Krug et al. 2004) . Therefore, lytic enzyme of coprophilic fungi that are able to decompose plant cell walls have the potential to be utilized in various types of paper processing, textile, and food processing industries (Ostergaard and Olsen 2010) , and hydrolysis of plant biomass into fermentable materials that produce sugar as a biofuel material (Banerjee et al. 2010) . Some types of coprophilic fungi are also edible mushrooms that can be developed as protein providers (Mohammed et al. 2017) , and some of them are also poisonous mushrooms, especially containing hallucinogenic psychotropic compounds which can be taken as positive ingredients for the production of tranquilizers (Griffiths et al. 2016) .
Recognizing the existence of coprophilous fungi from various substrates is beneficial, as stated by Peaky et al. (2010) that identifying and characterizing these cosmopolitan and abundant fungi represents a goal of theoretical and practical significance. The presence of coprophilous fungi in nature, in terms of the type and amount of each type of individual, can show its dominance somewhere. Winfree et al. (2015) confirming that interactions among dominant taxa are predicted to disproportionally affect community stability and functioning; which according to Rivett and Bell (2018) particularly among natural microbial communities. As such, Edigil et al. (2019) also confirmed that determining which fungi are dominant in soils, the environmental variables that drive their abundance and distribution, and common mechanisms underlying dominance capabilities, constitute a major scientific advance.
Dominance is a form of control in an area to get food and shelter that is feasible and last long enough. Carter (2019) explained that a dominant species is a plant, animal or functional group of different species most commonly or conspicuously found in a particular ecosystem. It is generally the most populous species or comprises the greatest biomass in an ecosystem. It also influences the distribution of other organisms and helps define the ecosystem and its characteristics. A dominant species might be better at obtaining resources, resisting diseases or deterring competitors or predators than other species.
The study of the coprophilous fungi profile in Indonesia is still not widely carried out, meanwhile tropical climate conditions in most parts of Indonesia. Banyumas District as a part of the ex-residency area reported to have populations of 16.768 both beef and dairy cattle; 1.227 buffaloes; and 227.124 goats, which were spread in 27 Sub-districts (BPS Banyumas 2017). This may figure that the regions always provide livestock manure substrate that is suitable for coprophilous fungal habitat. Based on the above background, it is necessary to conduct an inventory and identification of coprophilous fungi and to know the genus that dominates its existence in the area.
MATERIALS AND METHODS

Study area
Sampling location was held in 4 districts in Ex-Residence of Banyumas, Central Java, Indonesia, ranged between 7 o 10'-7 o 45' S and 108 o 4'-109 o 20' E, i.e. Banjarnegara, Purbalingga, Banyumas, and Cilacap, respectively (Figure 1 ), each with 2 chosen sub-districts and every sub-district with 2 villages.
Procedure
This study was held by elaborating survey method on livestock cages (cattle, buffalo, and goat), from May to October 2018 during which, the weather of the area was relatively hot ranged between 25 o to 32 o C; and 75% to 90% humidity. To anticipate, sampling was done early in the morning. Sampling was done twice in each village. Mushrooms in the field were collected according to Lodge et al. (2004) , by taking the whole main part of the body by taking it out carefully from its substrate. The mushrooms taken were macroscopic-sized mushrooms that grow in cow, buffalo and goat manures. Every mushroom sample found was photographed using a camera. Samples of coprophilous macrofungi were taken directly from the field, put in plastic boxes and were brought to Laboratory of Mycology, Faculty of Biology Jenderal Soedirman University, Purwokerto, Indonesia as soon as possible after sampling. The samples were then identified using Mycokey 4.1 software (Petersen et al. 2016 ) by observing both macroscopic characteristics (shape, color, and dimension of pileus, stem, and lamella), and microscopic characteristics (color, form and size of spore deposit) under binocular Boeco Germany BM-180. Either using micrometer and direct object-glass with distilled water. The environment parameters were also observed, including pH, temperature, water content, and C/N ratio of the substrate. Soil Tester was used to measure pH, and mercury thermometer to measure temperature of the substrate where the fungi collected from. Determination of water content is done by calculating the difference in wet weight and dry weight of the substrate, divided by the wet weight of the substrate, multiplied by 100% (Rasyid et al. 2010) . Determination of organic C substrate was carried out using the Walkey-Black method (Poerwidodo 1992), while total N was using the Kjeldahl method (Sutedjo 1989) . The substrate was the surface of the substrate at the location where the fungus was found.
The dominance of a species shows that the level of adaptation of each type to the environment is different. Dominance index illustrates the pattern of domination of a species to other types in a region (Odum 1971) . The notification of fungal samples consisted of location (village, sub-district, district), number of genus found, and number of individuals of each genus then used to count the dominance index using formula as follow (Brower et al. 1990 
Data analysis
Data on fungal morphology, dominance index of coprophilic fungi found, and supporting data (pH, temperature, water content, and C/N ratio of the substrate) were analyzed descriptively.
RESULTS AND DISCUSSION
Results
Inventory of macroscopic coprophilous fungi in the Ex-Residence of Banyumas found several fungal genera. Coprinopsis was the most common genus (577 individuals), followed later by the Panaeolus genus (505 individuals), Ascobolus (151 individuals), Hypholoma (112 individuals), Mycena (97 individuals), and several other genera with fewer numbers. Of the 12 genera that can be inventoried, only Ascobolus is a member of the Phylum Ascomycota, while the other 11 genera are members of Phylum Basidiomycota.
Of the three types of substrate, the fungal genera were only obtained from cow and buffalo manure, whereas macrofungi were not found in goat manure in all sampling locations.
By region, the highest number of individual mushrooms was found in Purbalingga District (717 individuals), Banyumas District (484 individuals), Banjarnegara District (429 individuals), and Cilacap District (183 individuals).
Discussion
Panaeolus, Coprinopsis, Stropharia, Tricholoma, Rhodocybe, Conocybe, Bolbitius, Leucocoprinus, Mycena, and Hypholoma are Basidiomycete fungi with pileus and stipe with agaricoid fruit body type. The fungi found in cattle and buffalo manure. Lycoperdon is also Basidiomycete fungi that do not have pileus and stipe, as this fungus is an epigean gastromycete; Ascobolus found only on cattle manure. The fungus' fruitbody is called apothecia which is formed like a bowl, this is the only Ascomycetes found as macroscopic coprophilous fungi.
The observed environmental factors contributed to the existence and dominance of coprophilous fungi in sampling location, which include temperature and pH of the substrate, water content and C/N ratio of the substrate ( Table 2. 
)
All of the macroscopic coprophilous fungi found grew on cattle and buffalo manures, on mixture of each manure with paddy straw as the exceed of feeding materials, and on soil that has been invested by the manures. However, the fungi were not found on goat manure at all, this is not in accordance with the research of Lestara (2013) who found that coprophilous fungi grew on the manure i.e. Pilobolus, Arthrobotrys, Coprinus, Saccobolus, Oedocephalum, Dactylaria, Kernia, and Cercophora. Coprophilous fungi that can not grow on goat manure may be due to its texture that does not support the macroscopic phase of the fungi, as it was stated by Hartatik and Widowati (2005) that the texture of goat manure are specific forming granules that hard to break physically so this cause to the slow process of decomposition and its nutrient provision.
Growth, composition, and succession of coprophilic fungi are commonly affected by environmental factors such as temperature, moisture, pH, water potential, and availability of nutrients in the substrate. The environmental factor data in Table 2 . shows the environmental conditions in the form of substrate temperature, substrate water content, substrate pH, and relatively uniform C/N substrate ratios between sampling regions. Districts of Banjarnegara, Banyumas, and Purbalingga were similar in their environmental conditions, however, there was a tendency to increase of the substrate temperature and decrease of the substrate water content in the Cilacap District. This is because sampling time which coincides with the dry season. This condition is likely to affect the number of findings of coprophilous fungi in the Cilacap District region which was less than the number of the fungi in the other 3 districts. The fewer number and genera of fungi found in an area tend to support the more dominant fungal genera found.
The C/N ratio that ranges from 14.7-18.3 shows relatively high N content. The C/N ratio in that range did not relate to the number of coprophilic fungi obtained and the location and type of feces where the fungi grow. According to Dix (2012) , most fungi require high levels of nitrogen. Nitrogen availability is undoubtedly an important factor that can affect the competitiveness of certain fungi. Blakeman (1978) revealed that the natural habitats of fungi, especially of those living in soil, are characteristically determined by a shortage of easily accessible nutrients (simple sugars and amino acids). So, fungi compete for these nutrients. A similar case was also stated by Watanabe et al. (1987) that when nitrogen (2 g/L) was added to the liquid growth medium, the weight of the mycelium for the fungi Trichoderma spp. and Gliocladium virens increased, while their surface growth remained unchanged. Most isolates reacted with massive formation of conidia and chlamydospores if the nitrogen concentration was increased. Celar (2003) concluded that a fungus that is capable of quicker and more effective use of various nutrients has a better possibility to survive and to spread in the soil. According to Raymond et al. (2013) , although the C/N ratio is important, it does not always correlate with growth and biomass of coprophilic fungi, because according to Hutchison and Barron (1996) , species of coprophilic fungi may have evolved in adapting to low nitrogen-bearing environments, so nitrogen is not a limiting factor for the growth of the fungus.
The results of the inventory of coprophilic fungi in the Ex-Residence of Banyumas proved that the 12 genera were found in different environments (Table 2. ). This could be in accordance with Proborini's statement (2012) , that each fungus has a different tolerance to an environmental condition.
The difference in the ability of fungal tolerance to the environment causes certain genera to be able to grow in cow and buffalo manure in all sampling locations. Table 1. shows that the genus Coprinopsis is always found in all locations and even dominates in Cilacap District even though the environmental factors are relatively more extreme than in other regions. This may happen as according to Grainger (1946) Coprinopsis has a wider tolerance for environmental factors such as temperature, pH and moisture content of the substrate. Boddy et al. (2007) also stated that Coprinopsis has a fairly combative (aggressive) mycelium growth in a low-nutrient environment, so that Coprinopsis mycelium can grow to dominate. The data in Table 1 . also shows that of the 12 genera obtained, there are 2 genera with the highest frequency of occurrence, namely Coprinopsis (34.4%) and Panaeolus (30.1%), showing that the genera dominate the existence of coprophilous macrofungi in the area.
The second-highest occurrence frequency of Panaeolus in the sampling area may be due to the genus is saprotrophic in habitat and most of the species grow solitary, scattered or in groups on dung and on soil (Pegler 1986) . MycoBank (www.mycobank.org) documented 134 associated records of the genus Panaeolus till July 31 2014, in addition, Kaur et al. (2014) The genus Panaeolus (Fr.) Quél. is characterized by small to medium-sized carpophores with usually coprophilous habitat; often bluing when bruised or with age; adnexed to adnate, variegated, greyish-black lamellae; epithelial pileus cuticle and reddish-brown to blackish brown spores which do not fade in concentrated sulphuric acid. The gills of Panaeolus do not deliquesce as do those of the related genera Coprinopsis, Coprinellus, and Parasola. The genus Panaeolina Maire is distinguished by having ornamented spores and dark brown gills, in comparison to smooth basidiospores and mottled greyishblack gills in Panaeolus (Kaur et al. 2013) .
The role of Ascobolus in decomposition of herbivore dung is important. According to Garrett (1981) , as in most other environments, the cellulose in herbivore dung is degraded by a consortium of many different microbes and microfauna, but the fungi are the most apparent and are responsible for the largest proportion of the cellulolysis. True cellulose-decomposing ascomycetes such as Sordaria fimicola and species of Podospora and Ascobolus are often the first species to produce macroscopic fruit bodies on such a substrate generally followed by the appearance of the basidiomycetes, of which members of the genus Coprinus are the most common. It is now clear that the most of these species begin to grow on this substrate very soon after it becomes available, and what was once thought to be a classic succession depends rather more on the time required by many species to produce its fruit bodies than on any sequence of colonization by different organisms. Dovery (2014) (Badalyan et al. 1995) . This species has also been investigated for its antioxidant (Badalyan 2003) and hypoglycemic (Badalyan and Serrano 1999) activities. As active wood and litter decomposers, they also play an important role in forest ecosystems, being currently used in bioconversion of cellulose, fabric, and dye industrial residues (Steffen et al. 2000) , and also in biological control of phytopathogenic fungi (Chapman et al. 2004) .
Genus Mycena produces white spores. Some species of which have a bluish hue, or turns blue at the bottom (Stamets 1996) . Mycena is a large genus of small saprotrophic fungi with width size is rarely more than a few centimeters. They are characterized by white spore print, small cone-shaped or bell-shaped hat, with thin brittle stems. Most of them are gray or brown, but some species have bright colors. Most have a translucent hood and striate, rarely with incurved edge. Lamela attached and typically has cystidia. Some species, such as Mycena haematopus author, secrete latex when the stem is damaged, with the smell of bleach.
Mycena is difficult to be identified morphologically to species and some only distinguished by microscopic features such as the shape of cystidia. Some species are edible, while others contain toxins, but the nature of edible is largely unknown, because they are too small to be cooked. There are more than 33 species of Mycena known as bioluminescent, create light known as Foxfire (Desjardin et al. 2008; Desjardin et al. 2010) The results of sampling and dominance index of coprophilous fungi in the Ex-Residence of Banyumas as can be seen in Table 2 . show a D value that is diverse but tends to be no genus that dominates other genera in the community. Based on the calculation, the level of the entire sampling area obtained the dominance index value of 0.329 which indicates there is no dominance of a genus against the others in that location. This value is relatively low, so that it can be said that the mastery of the coprophilous fungi in the sampling location is relatively diffuse, except in the area of Cilacap District which is dominated by Coprinopsis mushroom with a medium dominance category of 0.514. This is supported by the statement of Krebs (1978) , that the interpretation of the level of mastery of types is for D = 0 <D <0.5 is low; D = 0.5 <D <0.75 is classified as moderate; and D = 0.75 <D <1 is high.
